Korean bamboo salts have been taken as both a popular health-food and a folk remedy because they have proven various therapeutic effects on inflammation, viral disease, diabetes, circulation disorders, and cancer, 1-5 even though its efficacy is not completely understood. Recently bamboo salt has been utilized as diverse additives for face cream, tooth paste, cosmetics, food additives, cleaning materials, and antibacteria.
Korean bamboo salts have been taken as both a popular health-food and a folk remedy because they have proven various therapeutic effects on inflammation, viral disease, diabetes, circulation disorders, and cancer, [1] [2] [3] [4] [5] even though its efficacy is not completely understood. Recently bamboo salt has been utilized as diverse additives for face cream, tooth paste, cosmetics, food additives, cleaning materials, and antibacteria. 6, 7 Thus, food scientists are interested in basic research of bamboo salt effects. Bamboo salt has been known to contain various trace ions and to exhibit basic pH, 2, 8 but, to date, its task-specific applications to chemical reactions remains unexplored except our previous report. 8 In order to investigate exact bamboo salt effects on hydrolysis process, the hydrolysis of new organic tri-esters using bamboo salt was achieved. This paper reports the bamboo salt effects on hydrolysis process of new organic tri-esters. The organic esters are widespread in nature and are widely used in the fragrance and flavor industry. Fats are also tri-ester compounds derived from glycerol and fatty acids.
9 Several billion kilograms of polyesters are produced annually, important products being polyethylene terephthalate, acrylate esters, and cellulose acetate.
10
New tris(3-thiophenylmethyl)trimersic ester (L1) and tris(3-thiophenylethyl)trimersic ester (L2), were synthesized in high yields. They were recrystallized in a mixture of chloroform and methanol to obtain crystalline solids suitable for X-ray single crystallography. X-ray crystal structures along with their packing diagrams are shown in Figure 1 . Each compound is a discrete molecule in solid state. The L1 approximates to a planar structure, and thus, packing diagram shows a layer-by-layer structure. In contrast, L2 was deviated from a planar plane owing to the longer ethylene chain. Their compositions and structures in solution were confirmed by chemical analysis, IR, 1 H NMR, and 13 C NMR. The products are soluble in common organic solvents such as acetone, chloroform, N,N-dimethylformamide, and dimethyl sulfoxide, but are insoluble in water, methanol, and ethanol. All products are stable even in solutions.
The morphologies of the bamboo salt and its recrystallized salt were designated in Figure 2 , and their elemental analyses results via SEM-EDX were listed in Table S1 . The bamboo salt effects on hydrolysis were carried out relative to those of strong acids, bases, and without-bamboo salt. The At range of 1-4 h, the mono-hydrolyzed species is predominant, and after 1 day, the mono-hydrolyzed species and di-hydrolyzed species coexist in the solution, and after 3 days, the trihydrolyzed species appears (mono-, di-, and tri-hydrolyzed species exists in the mole ratio of 51:41:8). Such facts can be explained by a three-step hydrolysis of L1. In contrast, the hydrolysis reaction using strong alkaline (pH = 13) is much faster (mono-, di-, and tri-hydrolyzed species exists in the mole ratio of 15:38:47) than the hydrolysis with bamboo salts: after 1 day, the tri-hydrolyzed species is predominant in the reaction solution. At pH = 14, the hydrolysis reaction was completed to produce only the tri-hydrolyzed species within 1 h (Supporting Information). Thus, the hydrolysis is very sensitive to pH in aqueous solution. That is, the weak basic bamboo salt is very useful to control such a sensitive hydrolysis of polyesters. The similar hydrolysis reaction using HCl solution (pH = 3) or without bamboo salts does not occur. The hydrolysis rate of L1 is slightly higher than that of L2 under the same condition (Supporting Information). The bamboo salt is a significant reagent on step-wise hydrolysis of organic polyesters. Under basic conditions, hydroxide acts as a nucleophile, while an alkoxide is the leaving group, which is a process of saponification.
In conclusion, weak alkaline properties of bamboo salts are proved to be an interesting task-specific hydrolysis material for the partial hydrolysis of organic polyesters. This is the first application of bamboo salt to organic polyester compounds. Further experiment on the components and reactions will contribute to the development of hydrolysis of some extended organic compounds.
Experimental
Typical Preparation of Bamboo Salts (Taesung Food Inc.). They are stuffed inside bamboo and covered with yellow mud, the products are then baked with pine wood and pine resin at about 1000 to 1500 °C for 8-10 h in a kiln, and then powdered. It is repeatedly stuffed inside the bamboo and baked. Finally, it is baked at about 1300 to 2000 °C. Crystallographic Structure Determination. All X-ray data were collected on a Bruker SMART automatic diffractometer with graphite-monochromated Mo Kα radiation (λ = 0.71073 Å) and a CCD detector at 170 K. The cell parameters and orientation matrix were obtained by means of the collection and processing of thirty-six frames of 2D diffraction images. The data were corrected for Lorentz and polarization effects. The absorption effects were corrected by the multi-scan method (SADABS). The structures were solved by the direct method (SHELXS 97) and refined by full-matrix least-squares techniques (SHELXL 97). The nonhydrogen atoms were refined anisotropically, and the hydrogen atoms were placed in calculated positions and refined using a riding model. The crystal parameters along with procedural information on the data collection and structure refinement are listed in Table S2 
